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CLOTHES DRYER Field of the Invention The present invention relates to
a clothes dryer for 5 use in a clothes drying device for drying clothes by
blowing dry warm air into a rotary drum accommodating laundry therein
to thereby make moisture in the clothes evaporated by the air or for use
in a washing and drying machine having a clothes drying function added
to a washing machine. 10 Background of the Invention To dry clothes in a

. clothes dryer or a washing and drying machine, clothes accommodated in

a rotary drum is agitated by rota@ig) %)t%rhdégm during which heated
15 air is blown into the rotary drum, thereby exposing the clothes to the
air. As a result, moisture in the clothes is evaporated by the heated air,
and the resultlng damp air containing the moisture from the clothes is

g ; {im to be dehumidified and reheated. The 20
dehum| ed hot air is %hen re- C|rculated into % e ro%ary drung; %further dly Lr for

the cIothes B)}3 repeali1 this %?3}: cycle “theTiothes are Urie hefhe

cyste mﬂC@edﬂcﬂﬂhéléCfM%m@agém fersepajated f&'ﬁﬂh@§|%§e%1ow1ng
and it would stick to an air 25 flow duct or a blower, resulting in
déterioratier of aikblowitgrand drying sapacits To selvetheprbbldmg, alaundry

lint , )
{]hereln to thereby make moisture in the clothes evaporated
by the air or for use in a washing and drying machine having

a clothes drying function added to a washing machine.

Background of the Invention

To dry clothes in a clothes dryer or a washing and
drying machine, clecthes accommodated in a rotary drum 1is
agitated by rotating the rotary drum, during which heated
air 1s blown into the rotary drum, thereby exposing the
clothes to the air. As a result, moisture in the clothes is
evaporated by the heated air, and the resulting damp air
containing the moisture from the clothes is exhausted from
the rotary drum to be dehumidified and reheated. The
dehumidified hot air i1s then re-circulated into the rotary
drum to further dry the <clothes. By repeating this dry
cycle, the clothes are dried. |

As the dry cycle proceeds, lint such as threads would
be separated from the clothes, and it would stick to an air
flow duct or a blower, resulting in deteriocration of air

blowing and drying capacity. To sclve the problems, a lint
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-1 trap filter is disposed at a preset position in the air flow duct to capture
the lint from the air, thus preventing the lint from sticking to the blower or
the air flow duct. However, if the amount of the lint captured by the lint
trap 5 filter increases, the filter will be clogged, causing a reduction in air
blow capacity. For the reason, the lint trap filter is configured such that it
is readily detachable from the air flow duct thereby allowing a user to
clean the filter by removing the lint from the filter. That is, for 10 the lint

tliﬁpfa@tef"lli% fn%igtegfgégﬁescﬁ%vggience iS getjﬁuiredsast\ivell as a Qﬁh air flow

e :
performance In capturing o facilitate the %gpt:ﬁre of the lint, there

hasdieenprepgsedre linfieapifiier having awdual systemof dwo Jitefenting the
(see, for example, Japanese Patent Laid-open 15 Application No.
2001t306192). Teliitieep fikter iinstalietPatesh uppertigr saifacef low duct.

ILEL? MR ot e A LSS EPREEBE L e
are veatiguiet-ta-havesdiffergat mesfrdansities so J0:that thewean causing a
capture different sizes of lint. Further, by using the bag-shaped filter, a
|argdn dintcapturing akea lehavbewipainéd yFor stiolr a chaventonahlint the lint
téa]ap ﬁltef ’ili?:vélg:v%',r'sthc?orflilft(iar unt <i:is %ouncs}gruchegttoibte %%tagh%%{rf v g]eetachable
r ?p gure T e Y
from the air flow duct thereby allowing a user to clean the
filter by removing the lint from the filter. That is, for
the lint trap filter, high maintenance convenience is
required as well as a high performance in capturing the lint.

To facilitate the capture of the lint, there has been
proposed a lint trap filter having a dual system of two
filters (see, for example, Japanese Patent Laid-open
Application No. 2001-300192). The lint trap filter is
installed at an upper rear surface portion of a washing and
drying machine, and it has a plane-shaped filter and a bag-
shaped filter disposed in parallel to each other. The two
filters are configured teo have different mesh densities so
that they can capture different sizes of lint. Further, by
using the bag-shaped filter, a larger lint capturing area
can be obtained.

For such a conventional lint trap filter, however, the
filter unit is constructed to be detached from the rear

portion of the washing and drying machine for maintenance by

dragging 1t wupward, which 1is inconvenient. Further, to
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25 portion of the washing and drying machine for maintenance by

dragging it upward, which is inconvenient. Further, to -2 clean the two

filters individually, the assembly of the two filters needs to be

disassembled, which makes the maintenance work for the lint trap filter

troublesome. Moreover, though the bag-shaped filter is capable of 5

providing a large lint capturing area, it is difficult to remove the lint

therefromnhenthedint issaccumulatedatherein, Summary okthel vertiome two

i0 Embodiments of the present invention seek to provide a clothes dryer

havihgzslint tag fiker disposeelin a @nf ircrdulaion chatingland makes  the

capable of providing an improved _lint capturing performance and a high

HiaimteRaf eco"ﬁ%gﬁieﬁg  thug plré\r/lécnt?n%aé) d t%ii%?a]iio%r&%%giﬁao%'

capacity, |n accardance, with:a first.aspect.ofthe present invention, thergp 1o o

is provided a clothes dryer comprising: a housing having a filter

accommodatien rbenuia alupper gaptianrofithe hoasing;20 adrymgt ficult to

chamber for accommodating clothes therein; a drying air circulation X

ERERAE fof Bowing hbt alfieetdd BF a'Hedlting Uit intd-the drying 2ccumulated
%ae@g% for exhausting damp air containing moisture evaporated from

the clothes from the

Summary of the Invention

Embodiments of the present invention seek to provide a
clothes dryer having a lint trap filter disposed in a dry
alr circulation channel and capable of providing an improved
lint capturing performance and a high maintenance
convenience, thus preventing a deterioration of drying
capacity.

In accordance with a first aspect of the present
invention, there 1s provided a clothes dryer comprising: a
housing having a filter accommodation room in & upper
portion of the housing;

a drying chamber for accommodating clothes therein; a
drying air circulation channel for blowing hot air heated by
a heating unit inte the drying chamber, for exhausting damp
alir containing moisture evaporated from the clothes from the
drving chamber, for running the damp ailr thrcough a
dehumidification unit, for re-heating the dehumidified airx
with the heating unit and for re-circulating the heated air
back into the drying chamber; and a lint trap £Lilter,

installsd in an air flow path ¢of the air
-3
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drying chamber, for running the damp air through a 25 dehumidification
unit, for re-heating the dehumidified air with the heating unit and for
re-circulating the heated air back into the drying chamber; and a lint trap
filter, installed in an air flow path of the air -3 circulation channel, for
filtering lint from air flowing therethrough, wherein the lint trap filter is
configured to be installed at a preset position in the filter accommodation

5 kqom by;being %Qﬁﬂgﬁvyar%rpmﬁf{%&%;%fgceﬁ%r%ionf‘bzf@%e aq[%ingming

and to be unloaded from the filter accommodation room by being pulled

auteaed from:thie, front surface portion of the housing, wherein an intake

opening for introducing air from the 10 drying chamber is provided at a

front bdtteRs Poftiontofthe Lfilfér adcomimodatiditfoon sandailischargsl to  be

queing for, exhausting the igtroduyced air o provided atarearbotiom ., .
portion of the filter accommodation room, wherein the lint trap filtéris

ferned of aditer ;15 fermation surface which has anairintredyetion portion of
opening opened toward the intake opening and is expanded in a bag
Shspetoward thedlischiargecopeniig: deeréincthe filter formation sarfacecdation

is formed of an assembly of a first filter formation portion and a second
room‘%y %élng puP?%d outwarad Irom tﬁ% rront surface portion

cf the housing,

wherein an intake opening for introducing air from the
drying chamber is provided at a front bottom portion of the
filter accommodation room, and a discharge opening for
exhausting the intrcduced air is provided at a rear bottom
porticn of the filter accommedation roocm,

wherein the lint trap filter 1is formed of a filter
formation surface which has an air introduction opening
cpened toward the intake opening and is expanded in & bag
shape toward the discharge opening,

wherein the filter formation surface is formed of an
assembly of a first filfter formation portion and a second
filter formation portiocn, each being formed by attaching a
filter sheet to openings provided at a peripheral wall of a
half-shell shaped receptacle, and the first filter formation
portion and the second <filter formation portiocn are
detachably connected to each other at a position between
peripheries of the openings of the respective filter
formation portions, and

wherein the first filter formation portion is arranged

-4 -
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20 filter formation portion, each being formed by attaching a filter sheet to
openings provided at a peripheral wall of a half-shell shaped receptacle,
and the first filter formation portion and the second filter formation. portion
are detachably connected to each other at a position between 25
peripheries of the openings of the respective filter formation portions, and
wherein the first filter formation portion is arranged -4 to face the

discharge opening:te form-admajpstream airflov, path and thessecond 1 1.,

filter formation portion is arranged to be positioned above the first filter
formatiemPortion te cforma@ subtsteeam airdtowi pathrin communieationranged to

with the 5 discb%rﬁe opening through an upper part and a rear part of the
filfer Fstmation stifadd 9 thedlsové toffigurationt thelfierfdrmdtioper tion to

surface expanded. toward the dopnstream.of the air flow in. the airflow, .., ).
' “capturi I)ﬁhlnf;fﬁte@?o o ;

path can be given a large lint capturing area 10 by attac

openings geovideshatribe pariphenal svallthereef. Thus, itispossiblede part of
capture lint efficiently from the air flowing in the air flow path, so that a
d&t@ridrationtof diyifg chpacity: &A@ an occurrence of operation failure
el s L L e L L S
surface expanded toward the downstream of the air flow in
the air flow path can be given a large lint capturing area
by attaching filters to openings provided at the peripheral
wall thereof. Thus, 1t 1s possible to capture lint
efficiently from the air flowing in the air flow path, so
that a2 deterioration of drying capacity and/or an occurrence
of cperation failure due to the accumulation of 1lint in a
blower and/cr in the alr circulation channel can be
prevented in advance.

Preferably, in example embodiments, the fiiter
formation surface has a shell structure formed of an
assembly of a first and a second filter formation portion,
sach being formed by attaching a filter to an opening
provided at a peripheral wall of a .half-shell shaped
receptacle, and the first and the second filter formation
portion are detachably connected to each other at
peripheries of the openings, while ©providing an .air
introduction opening at upstream of the air flow in the air
flow path. The Dbag-shaped filter formation surface is
formed by assembling the two filter formation portions by

means of a fitness mechanism or a slide mechanism. Further,
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Preferably, in example embodiments, the filter formation surface has a

shell structure formed of an assembly of a first and a second filter

formation portion, 20 each being formed by attaching a filter to an opening
provided at a peripheral wall of a half-shell shaped receptacle, and the

first and the second filter formation portion are detachably connected to

each other at peripheries of the openings, while providing an air 25
iptroducrion.enening at upgiteam of the aif flow.in the gir. flowpath. the 5 of
bag-shaped filter formation surface is formed by assembling the two filter
formatiom poitions by meanszofafithess mechanisorar asligerformed easily.
mechanism. Further, -4a by separating the two filter formation portions,

the task'OfSrEMOVARY linttaceumtifdted it teebad 64 BE erfoRmed bagilypnd the
Rreviqusly first fil 1ation partion and the second filter formation
ggr%{é%uiref é%%a%ﬁaglé%é%%%gé%tﬂéd?%ré gach other \C/]Siea%aiEL ﬁ%aggir?{ec%%%serﬁ ted to
atdownstream of the air flaw.cAs asesull thenbag-shapeddittes formation-he air
can be opened easily, allowing the lint accumulated therein to be

rehioved sifply. Tiierefore, maimtdnadice tanwshidricetcan e imptdved. can be
%O ePvrﬁl%vc'iousl%, IQe first Qilu{er format%r: poﬂ_jon is located in a rélainstrear,n )
asEAge of the aif flowi path Wiiile “the setBhd filter FoHMATGH portish T ™ to be

locateddn asubnly.  Therefore, maintenance convenience can be
improved.

Previously, the first filter formation portion is
located in a mainstream passage of the air flow path, while
the second filter formation portion is located in a sub-
stream passage cof the air flow path. Thus, in case the air

permeability of the first filter formation portion is

-t

reduced due to the lint accumulated therein, the mainstream
cf the air is allowed to flow toward the second filter
formation portion. Therefore, the time required for the air
blow capacity to reduce due to a clogging of the lint trap
filter 1is dincreased, so that the number of cleaning the
fiiter can be reduced.

In accordance with embodiments of the the present
invention, since filters re installed on the bag-shaped
filter formation surface in the drying air circulation
channel, a large lint capturing area can Dbe obtained.
Further, the bag-shaped filter formaticon surface expanded
toward the downstream of the air flow can provide a high

lint capturing performance.
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stream passage of the air flow path. Thus, in case the air permeability of
the first filter formation portion is 15 reduced due to the lint accumulated
therein, the mainstream of the air is allowed to flow toward the second
filter formation portion. Therefore, the time required for the air blow
capacity to reduce due to a clogging of the lint trap filter is increased, so
that the number of cleaning the 20 filter can be reduced. In accordance
with embodiments of the the present invention, since filters are installed
onithesiayshaped: filter formativnrsutface mtherdryiiig diheircklatienhaped lint
channel, a Iar%e lint capturing area can be obtained. 25 Further, the
I

bag-&kaped-filtérformabar Sofidce Expanded I folraid the dewnsFeamvema  Llint
theair, £ n ide @ high_li in rfor e. -5 Maoreover o
thgrg%)rn%/cg%fiﬁoﬁnafg%\é{bler%%fgth%wbgar;(?s%%egtﬁﬁt tré% |té|glrle§gla$3ing 1t:hé3 tilter
difficuity of cemavingflintetherefrorh £an be-oversompdy eprfigiing the s simple
filter formation surface so that it can be opened in a simple 5 manner,

thll& obtdining Atightinaihtendifte onvésiende for tiieiMers. BrigFenience for
D%%cgip%igftchtgg Drawings 10 The above and other objects and features

of the present invention will become apparent from the following

Brief Description of the Drawings

The above and other objects and features of the
present invention will Dbecome apparent from the following
description of preferred embodiments given in conjunction
with the accompanying drawings, in which:

Fig. 1 is a perspective view showing an appearance of
a drum type washing and drying machine employing a clothes
drver;

Fig. 2 sets forth a cross sectional configuration view
of the drum type washing and drying machine;

Fig. 3 provides a cross sectional configuration view
of a lint trap filter attached tc the clothes dryer; and

Figs. 4A and 4B depict perspective views showing a
configuration of the lint trap filter and illustrating an

open state of a second filter formation portion.

Detailed Description of the Preferred Embodiments

Hereinafter, a preferred embodiment of the present
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description of preferred embodiments given in conjunction with the
accompanying drawings, in which Fig. 1 is a perspective view showing an
appearance of 15 a drum type washing and drying machine employing a
clothes dryer; Fig. 2 sets forth a cross sectional configuration view of the
drum type washing and drying machine; Fig. 3 provides a cross sectional
configuration view 20 of a lint trap filter attached to the clothes dryer; and
Figs. 4A and 4B depict perspective views showing a configuration of the

lint trap. filies, anglilustiating an. ppen state of @r?&%@%@“‘%{ﬁor{ﬁ%%%orating a
portion. 25 Detailed Description of the Preferred Embodiments

Heteinatter, alpreferred emhodiment ©f Hhe presentnbinvention will beérum type
described for the case of incorporating a clothes dryer of the present

iM&ftioR % &arinttype "Hashif amEdrying hischiné. Ags! 1and-2lustrate a

i”éJSH%FF%%r%%ggﬁraéiP” ;‘Zgglug%t e""%shrix”%}ge“da%’i” maChi“%e}éQ]Plrée 1 in

. W Ying.
accordance with the preferr amen (0] presen %veﬁtlon, wnl

feaisingiam asstructure Withea dpiRg fuRetion. Jrefering:torFide £, 0 present
type washing and drying machine 1 in accordance with the preferred

eribtRithéAtof tHeh 109 reSentinladtiorrs desightd sstaisepedidram & drying
BRe. I which

Referring to Fig. 1, drum type washing and drying
machine 1 in accordance with the preferred embodiment of the
present invention is designed as a sloped drum type in which
an opening of a rotary drum is provided at a front surface
of housing 6 sloping upwardly. Door 9 for liocading and
unloading clothes at rotary drum is provided on the front
surface of housing 6, in & manner capable of being freely
opened, and control panel 20 for selecting and inputting a
desired operation to drum type washing machine 1 is provided
above door 8. Detergent dispenser 21 is also provided at a
left side of control panel 20 such that it can be drawn in
and out freely, and lint trap filter 22 is provided at a
right side of control panel 20 such that it can be detached
from housing 6 for maintenance.

Fig. 2 shows an internal configuration of drum type
washing and drying machine 1, with. a focus on a
configuration of a clothes drying device incorporated

therein. Water tub 3 accommodating rotary drum 2 therein is

installed in housing 6 with a suspension structure such as



10

15

20

25

an opening of a rotary drum is provided at a front surface of housing 6
sloping upwardly. Door 9 for loading and unloading clothes at rotary drum
is provided on the front surface of housing 6, in a manner capable of
being freely 15 opened, and control panel 20 for selecting and inputting a
desired operation to drum type washing machine 1 is provided above
door 9. Detergent dispenser 21 is also provided at a left side of control
panel 20 such that it can be drawn in and out freely, and lint trap filter 22

[ ided at j | f sontrol panel 20 suc it C -
gétﬂég%gd %‘fon?%&%igr% %i%c?rﬂmgin%egnance. ILE% g%h%%a}{neir%%fmm driving
earfiguration D dusradype: washingsand dsying inachiite Lawidirafegisdn wWith
a configuration of a clothes drying device incorporated 25 therein. Water

%@agco%%&étmgl@f@@rdfuﬁcﬁz er6inds iRdtallePireRoUsiHG B withtdh rough

spension.structure such as. -7 damper 5. Rotary drum 2.is driven to ,
U B B BB S e ke BOMioR ST 'y ~cded
Witho dags O-appned, laurgiyris ioaded into ratary grumpgdhropghnlawkliy se  is
loading/unloading opening 11, and detergent is added 5 into detergent
gispensarP 1 angn eperatiorresurse is ssaledtediand amcoperationstarmigans  of

inputted by means of_control panel 20, wash water will be then supplied ,
i%% £v:\9é3t£r tﬁﬁl%?\ivhil%Sdiss% ﬁgtwgagférg‘%?\:ﬁldd%ﬁ G supplied into

water tub 3, while dissolving the detergent added from
detergent dispenser 21 therein. If the wash water
containing dissclved detergent therein is supplied up to a
predetermined water level corresponding to an amount of the
laundry loaded in rotary drum 2, rotary drum 2 will begin to
rotate to perform a wash c¢ycle in which the laundry is
lifted up by agitation blades 4 provided on the inner
cylindrical surface of rotary drum 2 and then dropped, thus
generating pounding motidns. Upcon completion of the wash
cycle, water drain valve 15 is opened and soiled wash water
is drained to an outside via water drain line 13. After the
wash cycle, a rinse cycle and a water-extraction cycle are
executed. Since the operations of the rinse cycle and the
water—extraction cycle are well known, their description
will be omitted.

Also, following the water-extraction cycle, drum type
washing and drying machine 1 may be further driven to
execute a dry cycle for drying the laundry depending on a

selection and input of the operation course set by control
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detergent dispenser 21 therein. If the wash water 10 containing dissolved
detergent therein is supplied up to a predetermined water level
corresponding to an amount of the laundry loaded in rotary drum 2, rotary
drum 2 will begin to rotate to perform a wash cycle in which the laundry is
lifted up by agitation blades 4 provided on the inner 15 cylindrical surface
of rotary drum 2 and then dropped, thus generating pounding motions.
Upon completion of the wash cycle, water drain valve 15 is opened and

Qﬁgﬂaﬁﬁ yvat% is drained to an putside via water drain line 13. After
the wash cycle, ac?f‘f%%vc%/}é[e a"f"n% a &vat%?—seiﬁgy\él?ontc?/clg%]?g%ﬁn only a dry

expeuted. Sinea the,oparations ofdbe 1inge cycle andfhe gvaterc@xraction as a4
cycle are well known, their description will be omitted. Also, following the
wate ke actisi eycld druti Yy pecwashirg-isd dring meeainé 1vnaylbeded in

A et S Rl 1 i s ST
22 Maoregyel, it ig pogsible;to perform only a dry cycle, thereby using

washing and drying machine 1 as a clothes dryer to dry wet clothes and

the like Badedhonwmotary d@rigm 22 Thednying durction avill beexplained; Sfunction
hereinafter in detail. As shown in Fig. 2, components for the drying
ﬁﬁgtié:hlsposed in an upper portion of housing 6, and there is
formed an air ‘circulation channel for circulating the air,
which 1s communicated with an air inlet and an air outlet
provided at water tub 3. Installed in the air circulation
channel is biower 23. By rotating blower 23, damp air
exhausted from water tub 3 through air outlet 24 is run
through dehumidification unit or dehumidification pipe 25
having heat exchanger 26 therein, first connection hose 29,
lint trap filter 22, air flow pipe 27, second connection
hose 30 and air introduction pipe 16 to be re-routed into
water tub 3 via air inlet 28, as indicated by arrows in Fig.
2.

Though not shown, a heater 1is installed in air
introduction pipe 16 to heat air. Heated air is blown into
water tub 3 through air iniet 28 and into rotary drum 2
through drum perforations 8 provided in a cylindrical wall
of rotary drum 2. The heated air introduced in rotary drum
2 comes 1n contact with laundry or c¢lothes {(hereinafter,

referred to as clothes generally), whereby moisture in the

clothes is evapcrated. The damp air containing the moisture
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are disposed in an upper portion of housing 6, and there is formed an air
circulation channel for circulating the air, which is communicated with an
air inlet and an air outlet 10 provided at water tub 3. Installed in the air
circulation channel is blower 23. By rotating blower 23, damp air
exhausted from water tub 3 through air outlet 24 is run through
dehumidification unit or dehumidification pipe 25 having heat exchanger
26 therein, first connection hose 29, 15 lint trap filter 22, air flow pipe 27,

s6c0Rd Geanestian, hase 30 apgd Alripggdyetion pi regpuied o
into water tub 3 via air inlet 28, as i?1gicatec?lb*%)/gar%i%\?\l/s£|I %{%gflzsﬁ%%%hplp@ 2%
rnot:shogin, a heater isunstalted in4ir 20 infeduetionpipe; 1640 heat@itagh  the
Heated air is blown into water tub 3 through air inlet 28 and into rotary

dehreittddgdian perisratisss 8 previdedin & éylintifcalavdipdf Ritagooling

q\rg g.T heated air introduyced in rotary drum .2 comes in contact with
Iaur%ry of?%‘fﬁensg(hgr%?nna e%%% re %Fr% %65 as’ glot%g‘s?l ggenee%gollilya}?ger 26 and
wherehydmaiside isthen slothassisievapesated 1 Taeydamp.aik containiRghdensed.

the moisture -9 from the clothes is exhausted into dehumidification pipe
Hhehreaghialrvidet 2t Yvhilé passidg aredghtihe Wehumidificedion pipeough  a
%Sa, tQ% dgrlpgia}{r is ggolsgtby ac)(?glilng %ag%r f[é)}\éving along the surface of :
hegiemﬂmnger2€an8 g e cooling water, and the
dehumidified air is then blown onto lint trap filter 22, in
which lint such as threads is removed from the dehumidified
air. In general, lint is generated more easily as the dry
cycle proceeds and thus generated lint is stuck to blower 23
or pipes. In order to overcome this problem, it may become
necessary to provide lint trap filter 22. That is because
lint trap filter 22 captures the lint which may otherwise be
stuck, thereby preventing a deterioration of air blow
capacity. The dehumidified lint-free air is then heated by
the heater and is re-circulated into water tub 3 via air
inlet 28. As such air circulation is repeated for a preset
period of time, the clothes accommodated in rotary drum 2
are dried.

Hereinafter, the configuration of lint trap filter 22
will be explained in detail with reference to Figs. 3 to 4B.
Fig. 3 is a cross sectional view showing lint trap filter 22
and its neighboring components, and Figs. 4A and 4B are

perspective views of lint trap filter 22 detached from

housing 6.

-10-
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5 dehumidified as the moisture contained therein is condensed. The

condensed water is released to the outside through a water drain conduit

along with the cooling water, and the dehumidified air is then blown onto

lint trap filter 22, in which lint such as threads is removed from the

dehumidified 10 air. In general, lint is generated more easily as the dry

cycle proceeds and thus generated lint is stuck to blower 23 or pipes. In

order to overcome this problem, it may become necessary to provide lint

wrap fite, 22 cFhakls brcase. It rapdfier 22.6aptes e I WhiEh TRt g, v
otherwise be 15 stuck, thereby préventing a deterioration of air b

dapabity. Theaehuinlidifieit-tint-freeiris shen heated by the hrates and is such
re-circulated into water tub 3 via air inlet 28. As such air circulation is
rep@htedifof a predet prAGE S tier the dbthes dtcBmmodatedivirstanytilters
drum.2 l%o §ndrlgg %%L%L ec?gr%é e confi uratlolr%of iIé?gt rap Elier 22 \:/.LVHIt trap

be explalne in detalil erence t aElgs 3to 38 rbss

seicliosal dewrshowinghlint irapAillep 221 gnd ds NgIgARONRG cOMpaNeHSrace is
and Figs. 4A and 4B are 25 perspective views of lint trap filter 22

FoaeERed BdmYholising 6. - O ASshdwat Figut fimerap filtdr@sisng 6 as a

ce of housm 6 such
configured, o be detachable from the front surfacg pfhousing 8such 1 4s s

~installed such that 1its surface 1s connected with the

surface of veneer 44 as a continucus surface. If a user
presses an uppef portion of rotary panel 45 lightly, rotary
panel 45 held in its place by being pressurized by, e.g., a
spring will be rotated about rotary shaft 59 provided at its
inner lower portion. Thus, a finger can be placed tc a
lower inner space of veneer 44 and used to pull it outward,
thus detaching veneer 44 from washing and drying machine 1.
Fig. 4A shows detached lint trap filter 22 thereof.

Lint trap filter 22 captures lint from the air blown
thereto through 1ts filter formation surface 40. Filter
formation surface 40 is configured to have a shell structure
formed of an assembly of first filter formation portion 41
and second filter formation portion 42. First filter
formation porticn 41 and second filter formation portion 42
are formed by covering openings provided at a peripheral
wall of a half-shell shaped receptacle, e.g., a lower wall
and a lateral wall thereof, respectively, with filter sheets

43, and they are connected with each other via hinge

-11-
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that its maintenance work for, e.g., cleaning filters therein can be

performed easily. Specifically, lint trap 5 filter 22 has veneer 44 configured

such that its surface is connected with the outer front surface of housing 6

as a continuous surface. Below veneer 44, rotary panel 45 is installed

such that its surface is connected with the surface of veneer 44 as a

continuous surface. If a user 10 presses an upper portion of rotary panel
45 lightly, rotary panel 45 held in its place by being pressurized by, e.g., a

SIRQ EQ é(\ﬂl QS r%t?teéjtabc?cy&rrg%tg I%%shaf'{tﬂ?Q I% E.OJ}/ ida‘:r:\fj o%} itswg]{]f fg\llcéa\;géy 14%1 ng air

=1
portion. Thus, a finger can be p ed t6a rdwer fndf space o

andiiseddopidrit eiwaithgl Sthus getaching veneend4 from washing as shown
and drying machine 1. Fig. 4A shows detached lint trap filter 22 thereof.

Lirt tréid filter 22 cabties [fitdom R birblodd tHeretd thwbaghetd filler filter
formation ?:{JI‘ ace 40. Filter fcggation surface 40 is configured to have a
u

shell Structure 28 Tormied st an assEmBK/ Gfftst thbWor_rri‘aﬁﬁﬁ%rtif?ﬁﬁﬁing 34
%%%%%EﬁgimﬁbkﬁmﬁggnE@HK@&%&J@SEwgg'@gngwaqgwygﬂfﬂﬁmq$ening

second filter formation portion 42 are formed by covering openings
providevhateaspedpheral avatl of ddalf-pheleshapedorecepiacle; £:9.,dirculation
lower wall 25 and a lateral wall thereof, respectively, with filter sheets 43,

a

B hreCtmtidcted with BactPothsf viadimge Pashed inward from the

front surface portion of housing 6 up to a preset position. -
On its side faced toward the front portion of housing
6, filter accommodation room 55 is provided with filter
loading/unloading opening 57 through which lint trap filter
22 is loaded into or unloaded from filter accommodation room
55, and sealing protrusion 56 is formed at substantially a
middle portion of the top surface of filter accommodation
room 55 in a manner as to contact the top surface of second
filter formation portion 42 in order to seal it. If lint
trap filter 22 is inserted into filter accommodation room 55,
filter loading/unloading opening 57 will be closed and
sealed by packing member 48 provided at lint trap filter 22,
and second filter formation portion 42’s end portion on the
upstream side of the air flow will be closed and sealed by
seaiing‘protrusion 56. Therefore, there is formed an air
flow path in which the air intrqduced from intake opening 34
flows through filter sheets 43 on filter formation surface
40 to be directed into air flow pipe 27 through discharge

opening 35. Here, lint contained in the air flowing through
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mechanism 46 at downstream of air flow, while providing air introduction
opening 47 upstream of the air flow. As shown in Fig. 3, lint trap filter 22
is installed in filter accommodation room 55 provided with intake opening
34 5 connected to first connection hose 29 and discharge opening 35
connected to air flow pipe 27 of the air circulation channel shown in Fig. 2
by being pushed inward from the front surface portion of housing 6 up to
a preset position. On its side faced toward the front portion of housing 10

6, filter acc ion raom 55 is provided with. filter loading/unlaading
opening 57%?%18% %/v%%lcﬁﬁntct?gpg |Ijtteerd‘l2 %s o%%%%ﬁnt%%ﬁeu% oé!(?’e'd from

filter accomroedation raari &b, andrsealing protresionH64s ioapediiped space
substantially a middle portion of the top surface of filter accommodation

P rdomy 589n Alisarine? eishid cortact thestop Sulfaee of sevoni fiterportion 41
formation portion 42.in order to seal it. If lint trap filter 22 is inserted into

B e e oo Batiag CRERMGE RIS, ToP of
cased and sealedby packing mespBer48 proviged atlint frap filter 22, 20110 3¢

and second filter formation portion 42's end portion on the upstream side
éfthe sirdlovewill hevwelosedtind seated byesealing ptotrusiont56& low and in a

herefore, there is formed an air, flow path in which the air introduced

°
8% iIftBRE Dpenifig RIS thidugAfBF EEsts AT TR fiBsfiRatdn the bag
surface25.4Q to.beydiracied into, aie flownipe- 27 through discharge. 445 coyara

its vicinities, a large lint capturing area is obtained by
filter sheets 43 attached to the openings of first filter
formation porticen 41 and second filter formation portion 42.
Further, since first filter formation portion 41 is arranged
to face discharge opening 35, a mainstream of the air flow
heads toward first filter formation portion 41, while a sub-
stream of the air flow runs to second filter formation
portion 42. For this reason, the amount of lint captured by
first filter formation portion 41 is greater, whereby it is
highly likely that first filter formation portion 41 may be
clogged with the lint accumulated therein faster than second
filter formation portion 42. Therefore, in case the air
permeability of first filter formation portion 41 is reduced,
the mainstream of the air flow is redirected toward second
filter formation portion 42, so that second filter formation
portion 42 plays a major role in trapping lint. 1In 5ther
words, with the presence of the two filters, one can be

substituted with the other when one of them is clogged with
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opening 35. Here, lint contained in the air flowing through -12 the air flow
path is captured by filter sheets 43. Filter formation surface 40 forms a
bag-shaped space by having the assembly of first filter formation portion
41 and second filter formation portion 42 overlapped on top of 5 each
other, and it is disposed in the air flow path while it is expanded toward
the downstream of the air flow and in a bag shape, Since air is exhausted
from inside of the bag shaped space defined by filter formation surface 40

t rd, its viciniti lint turing area is obtained by 10 filter . .

s%%%tsﬂ%%gtfache ?o% t%égggénir%gs&g?%lrst fiﬁgﬁgfrﬁ& n%%?ﬁondfltgﬁ& oration

setondi fiitep losmatienpedion, 42 « frurthier singedirsh filtes Irmationy  the 1lint

portion 41 is arranged to face discharge opening 35, a mainstream of the

dAEfEw theadsitoweaa fist fitar formbliod pottinlal, fighilesa $obdsr period of
fream of the air flow runs to second filter formation portion 42. For this

reason, the amount of lint captured by first filter formation portion 41 is

greater, yherghy ihisphighbyiebethatifirstfilter formatin pertipn 41 may cor 22
be clogged with the lint accumulated therein faster than second 20 filter
fermatan pedion 42 dimrefdredn ehserthe airapermeabifitytof first filteat it is
formation portion 41 is reduced, the mainstream of the air flow is

fethtaced Shari-SScont fitét oo dotiorr 30 85 i sB&&sd fit 2 high

forMRtioRapturing performance, a cleaning task for removing
lint from the filter becomes difficult because the lint is
accumulated in the inside of the bag shaped space. In
accordance with the present invention employing hinge
mechanism 46, it 1is, however, possible to disassemble and
open bag-shaped filter formation surface 40 as described
above, and thus the cleaning task for removing the lint from
the inside of the bag space can be conducted simply.

As shown in Fig. 4A, when lint trap filter 22 is taken
out of housing 6 to conduct a maintenance work, since the
lint is collected inside the filter formation surface 40,
dispersing of the lint out of lint trap filter 22 due to a
vibration or an impact caused by the action of pulling and
taking out lint trap filter 22 happens very rarely. After
being taken out of housing 6, second filter formation
portion 42 can be opened via hinge mechanism 46 up to a
state in which it is 1aid on the same plane with first
filter formation portion 41, as shown in Fig. 4B. In this

way, the lint accumulated inside the lint trap filter 22 can
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portion 42 plays a major role in trapping lint. In other 25 words, with the
presence of the two filters, one can be substituted with the other when
one of them is clogged with -13 the lint. Therefore, without suffering from
deterioration of air blow capacity, the function of capturing the lint from
the air can be maintained stably for a longer period of time. 5 Though a
bag-shaped filter, like lint trap filter 22 configured as described above,
has a merit in that it is capable of providing a large lint capturing area and

a high lintgappuriag perfgrmance, a cleaning task for removing lint from
the filter becomes difficult because the lint is 10 accumulated in the inside

of the bag Bleaped spacevheracdirdancefiith the preseminventign rtion 41 is
employing hinge mechanism 46, it is, however, possible to disassemble
and® BpehIHyEeh e FRiferTehfaten RYrfaee 20 dsdescrbedoabovs,on portion

an us.the ing. task for removing the, lint from 15 the inside of the
baglg]ﬁacategcagnl%l(:?gn%ogﬁﬁjgé% 'sirél.%l'y. %%%h%%vn% ing HEHh, Whéh miidrkge end of

filtes 22dis dakein vett of BOMSINGH 1HeRRAUGE adRaiNtENANCE WO, SNCcass 414
the lintis collected inside the filter formation surface 40, dispersing of the

lintRER B Afcrai-filtst 20dise fa 20wibratisrwdnah impackeatiseg Bythef first
actiomqfpuling and  taking out lint trap filter 22 h%ﬁ@?:@%!?éy, e filter
formation portion 42 can be prevented from being opened due
to, e.g., the impact caused by taking out lint trap filter
22, whereby the lint accumulated therein can be prevented
from being dispersed out. To open second filter formation
portion 42 from the state illustrated in Fig. 4A, a user
would insert a tip of a finger into recessed portion 41b
provided at first filter formation portion 41 to draw up the
leading end of second filter formation portion 42. This
allows Iug 42a to be released from recess 41la, rendering
second. filter formation portion 42 unfolded as shown in Fig.
4B.
Furthermore, when second filter formation. portion 42
is overlapped on first filter Fformation portion 41,
peripheral protruding portion 49a provided at first filter
formation portion 41 is fitted into groove 49b formed on the
periphery of second filter formation portion 42
corresponding thereto, forming a shell structure. As a

result, air leakage can be prevented at a portion where the

two  overlapped filter portions contact each  other.
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being taken out of housing 6, second filter formation portion 42 can be
opened via hinge mechanism 46 up to a state in which it is laid on the
same plane with first 25 filter formation portion 41, as shown in Fig. 4B. In
this way, the lint accumulated inside the lint trap filter 22 can -14 be
simply removed. Moreover, when first filter formation portion 41 is
overlapped on and covered by second filter formation portion 42, as
shown in Fig. 4A, lug 42a formed on a leading end of 5 second filter

forpatien portiop, 42 @Agg'%%{ja&%%r‘%ﬁeft?éxlaaQEOé’fn%eﬂiat aﬁ“ %ﬁ%e Pl Es1ters
introduction opening 47 of first™ filter formation portion 41. There ore,

seconcdfilter gformadtion portien 42 tantespreventesfreradeing opered it is
due to, e.g., the impact caused by taking out lint trap filter 10 22, whereby
fhedmt ateurhiladied thfeiqtcan be prevented from being dispersed out.

To ope%%%%oqg fila'gerﬂ‘o%m%tione 85&{%{15%2 f£%m tr}?ee?gtre 'ggstrat%d ir}) Fiaqd as
4A, a user Wguld insert agtlp ofa Ingér into racesse por ion'a1p Y

previdedralfirsidiiter farmajiopastion #1 tedraw spdhe dsdeadipgd @b from
second filter formation portion 42. This allows lug 42a to be released from

fekess 414 repderiforsatcmd: fikerfobmatiohlportich 42sunfdlded aessible to
P Elo- AR Frythermare, whep second fiter formaton Poion 22, £1rst
filter formation portion 41 by using a slide mechanism or a
fitness mechanism.

Though the above discussions refer to a situation
where the preferred embodiment of the present invention is
applied to a drum type washing and drying machine, the
present invention can also be applied to a clothes dryer for
drying clofhes or to a vertical washing machine.

In accordance with the preferred embodiment of the
present invention, it is possible to effectively remove lint
generated during a dry cycle which tends to accumulate with
the progression of the dry cycle. This prevents the lint
from obstructing an air circulation, thereby allowing
clothes to be dried under a sterile condition. Further, by
restraining a reduction of air blow capacity caused by the
lint accumulation, the dry cycle can be performed without
suffering from a decreased drying efficiency. Moreover, by
configuring a filter in a bag shape, lint capturing capacity
can be increased, while it is also possible to remove lint

accumulated in the bag in a simple manner. Thus, a clothes

—-16~



20 is overlapped on first filter formation portion 41, peripheral protruding
portion 49a provided at first filter formation portion 41 is fitted into groove
49b formed on the periphery of second filter formation portion 42
corresponding thereto, forming a shell structure. As a 25 result, air
leakage can be prevented at a portion where the two overlapped filter
portions contact each other. -15 Therefore, the bag-shaped filter
assembly of the two filters is configured to be air-tightly connected while it
'ér%sﬁlb'%%%fﬁ% Though g/hinge, mechanispuis REIABY o nce  can be
employed as a 5 means for separating second filter formation portion 42
fromvfirgt filter formation portion 41, it is also possible to separate second
filter formation portion 42 from first filter formation portion 41 by using a

slide meEhhhintdea JfPﬁ’(,fé”stﬁH@Eh&Fﬁ?mbﬁ?l'ifh(ﬁﬁw{heaéﬁévéiescmbed with
qlgglﬂ)sesé%nst@fe({ﬁg alion where,the p refe%]ed embOd"T‘_eLmbOftunderstood

present invention |s 6 a dram type was |n'g and Hrylng machine

the pesest |n\£€}ﬂﬂ9ﬂl@@n also berappliedo arclathesyiyerfos dr&kﬁﬂnges and
clothes or to a vertical washing machine. 15 In accordance with the

Preferfdd ambdaimaritof b predentihtidistioh, #eppodsible td sffectivbly scope
@@%\@eli%ng ner rated dum&% dry (:Ie hICh %eorhdl S to accumula,te with

IoMT as L owing claims.
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the progression of the dry cycle. This prevents the lint from obstructing an
air circulation, thereby allowing 20 clothes to be dried under a sterile
condition. Further, by restraining a reduction of air blow capacity caused
by the lint accumulation, the dry cycle can be performed without suffering
from a decreased drying efficiency. Moreover, by configuring a filter in a
bag shape, lint capturing capacity 25 can be increased, while it is also
wWnpassibledodemaveilid accumulated in the bag in a simple manner. Thus,
a clothes -16 dryer featuring a high maintenance convenience can be
provided. While the invention has been shown and described with respect
1.to thie preferned efboeiments; itiwill-be: understood 5 by those skilled in

the art that various changes and modifications may be made without
departing from the scope of the ifvéntion as defined 1 the ?ollo“Wlﬁrg{;1 -

UPEIAIMS. A7 \What fs Elaiméedis: 1n9Y clothes dryer comprising: a housing
having &-filter accommodation reomdn.a. upper, portion, af the housing; a
drying chamber for accommodating clothes therein; a drying air circulation
chariheffor BléwiRg hotaiF Freated By areatiyunitintothediying hot air

heghambepyfora heating unit inte the drying chamber, for

a

exhausting damp air containing molsture evaporated from the
clothes from the drying chamber, for running the damp air
through a dehumidification unit, for re-heating the

3]

b

dehumidified air with the heating wunit and for
circulating the heated air back into the dryving chamber;
and

a lint trap filter, installed in an air fiow path of

ot

he air circulation channel, for filtering lint from air

Fh

lowing therethrough,

wherein the lint trap filter is configured to be
installed at a preset position in the filter accommodation
room by being pushed inward from a front surface portion of
the hcocusing and To be unlioaded from the filter
accommodation room by being pulled outward from the front
surface portion of the housing,
wherein an intake opening for introducing air from the

dr

e

ing chamber is provided at a2 front bottom portion of the
ilter accommodation room, and a discharge opening for
exhausting the introduced air is provided at a rear bottom
portion of the filter accommodation room,

wherein the lint trap filter is formed of a filter

=

formation surface which has an air introduction opening

opened toward th

4

intake opening and is expanded in a bag

shape toward
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exhausting damp air containing moisture evaporated from the clothes

from the drying chamber, for running the damp air through a

dehumidification unit, for re-heating the dehumidified air with the heating

unit and for re- circulating the heated air back into the drying chamber;

and a lint trap filter, installed in an air flow path of the air circulation

channel, for filtering lint from air flowing therethrough, wherein the lint trap
thfiltetiis configuresktorhie: 4nstalled at a preset position in the filter

accommodation hroor]rf]mtbgytbgingp ggshed inward from a front surface .

portidn of the housing and to be URigaded frémthdtfiter cddfiidatidn &2
a sroonk by beingapulied sutward from therfrant: surface-partion of thea s=cond
~:Rausin rein.an jntak ening for introducing air from the drying.
b 1 rocEd Bt & o boHer. paran of e fiter Sbegimadatich *
tlrgotd, dridd dischafie bpadingdorexkhadstng thedintrodbeed airisill of a
haRravided at a reap pattom .portion Of the filter agcommodation fQem, ¢ 3 ..,

wherein the lint trap filter is formed of a filter formation surface which has™

FogRariftrodiittibhn Bpefity dished T16WAF the iitake bpeRinG drtl igortion
arexpandecinaapbag shapetoward 18 ecach other at 2 position

between peripheries of the openings of the respective
filter formation portions, and
wherein the first filter formation portion is arranged

to face the discharge copening to form a mainstream air fi

Q

W
path and the second filter formation portion is arranged to
be positioned above the first filter formation portion to

form a sub-stream air flow path in communication with the

i

discharge opening through an upper part and a rear part o

the filter formation surface.
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the discharge opening, wherein the filter formation surface is formed of an

assembly of a first filter formation portion and a second filter formation

portion, each being formed by attaching a filter sheet to openings

provided at a peripheral wall of a half-shell shaped receptacle, and the

first filter formation portion and the second filter formation portion are

detachably connected to each other at a position between peripheries of
2.the apenings ofithe respeetiver filler formationperions, and wherein the; .+
- flr%taﬁlt%rrfor%}mart{()lnogorﬂ%% istf%{ran ed todfacfe, the discharge opening to
““form a mairistream air ilow path aRd the Second fifer forhiation Portioh is: ™
argrrangethton delpositionedeabieve thedirstditenformmation portien toa formiage

neSi-streamair flow path.in communication with the discharge opening, -
through an upper part and a rear part of the filter formation surface. -18a
2. The clothes dryer of claim 1, wherein the first filter formation portion
and the second filter formation portion are detachably connected to each
other via a hinge mechanism at the rear part of the filter formation

surface. -19
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